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(54) »B91®«ft] 7^7TX^RK^^^S«*^*ckr;4«»^«©#«a^ 



(57) [mm] 

>'ii«t'5mA/cm 2 El±OK«tf>^7 X-rfiBIt 



PL 

1 5nmKLt 

Lr 



an 



1 

asrff 5 Bftswswixa* a - 1 

7^^7T^MStt^fit5t/MT^)ii£/ifto 

^7^7 x-rHRJt*a"e*>* - 1 t-f&m&m i k 

[IS#* 3 ] ±ET 7 * AH»fcR*>i*Rxa 

fc±fcfcLfcjSRXa^S>9, SfEfifcRXao^X^tS 
/jj&U 0W«±2 ooWKTi £frfcrifc49*4:i"5 
iS#fi l *fctt 2 iciEa^r r *4fcJ»aft:R«:W 

[R#* 4 ] kaeRfTefctS*WSXe<o:/7 
5 0 0WWX2 0 0 0 WJ£JlTT*fc6 w t ^^^^"§§5 
*flK 2*fctt3^E«OT*/U7T^4fe*«Ml:K*r 

[ii5*«5] ±aa*Rxet, ±«RH*9*uixa 

«atfv\ #dtRxa«l-*ix*ni!IHafc»««XfiS: 
fTSrtSrWKi+SSB**!. 2, 3, 4*fctt5fc 

[K**7] ±3Er*^:7 7*M4KffcR0>Btfj£1' 
Xffi^RXSSrl 5 nm*ja©P/*"CttftI5IfTV\ 

Rxa»ii-tn-enRftafc»«faxss:fTV\ ±asr* 

/u7r^AJH»ftR©l8W3& s -taiii 5 nmHiORfti 
V 5 « $ t ft 6 J: 5 £ w 1 4r#m 4 i" 6 K 
2, 3, 4, 5*fc«:6!Ctfaiftwr*/u7r^*Maft 

r* fi-r s »«*+«)»ia* & 

K 2. 3, 4, 5, 6*fctt7«lid4a©T*/U7r^ 

is^wESfjflcSJOfSi &4 3 otBirwiaa 

-Cfi5ri«r«Feii:"4-5i , i>Rflii, 2, 3, 4, 5, 



2 ) ftg'J 2003-282722 

[tf#Jfi 10] 7^7r *M4£Mfcl3£#f"5 1-?5 
.hiBT*/^^ 7 *^WBMfclK«>J*BI net , 

^a^7Xva«li:J:ot7^/V7 7 *#fI£S£ 
ft Lfcttffl-e.hfflr */u7 7 ^*MBftfiW>Rni*!9* 
^ £ f r 5 RRefcSteS xa fc * #*" 5 r t «r t«8 fc 1* 5 

0 \z&®L<DT*jvy 7 ^4tMBMfcBHr#+* WfHBFl 
1 2 ] ±£r 7 *£JBBMfcR0>#RX 

1 3 ] ±aRH*»»axaoy5 x-ra* 

^5 0 0WJ^J:2 0 0 0 W»T"C*>5 r t fc "fS 

^jRjgio, 1 2i:a«©r*^7 7^4H 

1 4 ] ±3BjSRxa i . .haBRH*S»«x 

JSlO, IK 1 2*fcttl 3lcaE««>T*^7T^A 
W MISftRSrfli-S^frSn^Rja^jfc. 

[e*« 1 5 ] ±SEri«xa«: 1 5 n m*«©w s -c 
tt«atfv\ #*Rxafiic**t*wRn*»*!Hixa 

fcfi 9rt«rtt«i:-*-*»**l 0, 11, 12, 13 
Sfctt 1 4 i-gEiffior^^^ 7 ^AHBfkR**"*"** 

[di5*^Si 6] ±aar*/U7r^4fcMiMkR«>BWi 

haartRxa*: 1 5 nm*}aww*"c«ift0tft\ #^ 
Rxaa^*n-e*iRHaketoaxa*frv\ ±3bt* 

0. IK 12, 13, 1 4ifc(il 5UffifiW>r*A' 

[A1*« 1 7 ] 7 ^^MSfbBl* ftffli"* 1- 

tar 7 *4kMfiMfcRj^ r^e/u^ 7 ^ffifb^ > 
^/uil?KT**5wt*tSiati"5 B v S**fll 0, IK 1 
2, 13, 14, 1 5 1 6!wii4a«>r*;ury^ 



JSt?fr5wtSrt*»i:"r5J»5*«iO, IK 12, l 
3, 14, 15, l 6*fcl*i 7i:£iB©7^7r^ 

WW 

[000 1] 

[«W^Mi-SttJff»»] *»W«±, 7^7 7^M 

Wx-fir^^ r *»ft* :/*/HWRfc ± 57^ 
7 7*£HBftRftR«I^R^ « /0 

[0 0 0 2] 

y^vR (s i 3 n 4 ) ^-©(-ffl^oftri^^ » 
»ft, iS*«3ft> Bitft*>»**&* *0iSJttM»* 
*i-«*t». Wifix Al 2 0 3 , mc9v9t^ Ba 
SrTiO, SrTaO, PbTi0 3 - PbZr03 

[0 0 0 3] tfdxtfM I S (Metal-Insulator-Semicond 

«i]x.tf«ft^^^^Bi^Ki: U'C. 3^ ^<K*?> 
h"CV^*rtR*»tt, Hi ii:t07B-Bfe*ti5 
iliCVDtt (ftS&tt««j*ftifc) SJafcfifcW* 
li^ft^—^ftSJAU »ft* y^R^fifcRftfr 
? Q Z<Df&J&o>&<\*. '<>9=>h**s9>9*' (Ta 

(OC 2 H 5 ) 5 ) SrBSCtmfcU rti**ft**»* 
t«EETT*4 5 o^SS^^^-^ct^rKlS* ^ 
i«r*fcJ;«rtR#ifefc.fc5. 

[0 0 0 4] L*»U r<0ricR#8:K«fc5*£\ J*^* 
loO-*^ h^>*;W:ft*t5*-#v (C) ^ 

(oh) ##»u:j«*u:aisu *fc- 

[0005] RHBfc»fta* s <Mi?fc*s. rco 

RftSS&ffltt. iifiLfc«ECVD*l?l*»6BIBa» 
*0fffl8R, 4 0 ot- 5 0 orfiS-e^y 40 
Sd+^SR^fWRitT-— /naa (^w^uv-o 3 & 

[0 0 0 6] tiftLfcriWtt, -tttttt-^/u^lrV^ 

-cvD»R-c*H*ns. rocvDSSRtt, «*.tf 

1 0 I a - I 0 1 d^JiFiSh, * H 



(3) ^2 0 0 3- 2 8 2 7 2 2 

4 

3 ^^y^--Cf$»S«rff9o ^l:6 0 0tai© 
'>fc < t t>«««rdtfaWfc*B«T-er 0 w 
£-CREI&gfttT5a 

[0 0 0 7] L*»U ttffi-CttWfcSRfcfcttStofP 
<d£ <9 i3i£ft^g#£tu ffiffi, EiSH^IwfeftS^S 
JHft^*Six6*flJw*>9, :ni:ffot, *^»3Sifl 
gd&^T, SRaig^n-fe^iDlStlft^aSixTV^o 

(Metal-Insulator-Metal) «?jgW«A^>S*^iK*o^ 
[0 0 0 8] 

m&fflt L-CHft^^^^JB^ABiMfcB^**** 

u *©B«i4l*l- i o t«*t 5 r i M« i 45. 
* hS5ft#1". 

[0 0 0 9] rtifcWU ±«Lfc!«a^J:5fl»a« 

Hv*R^#»&ix"C^fcv\, Sfc, ;i0>8£\ $Rffl 
hfttt^Skfta. 

[0 0 10] WUeatrto-CRWcf 
Ctit, »ia£tt»Rt LXritRi-5-i:*^* 57^ 
77^8<k^^*^R, tft*3%7 j e/u7 7^HI!fc 

[0011] 

[ AIES ft 8?ifei~ 5 fc A «> T-S 1 *« W 1^ A 5 « T-ro 
a3a*ife!r*5t^rtt, r*/u7r^4%WSftESft»^«ft 
fiK t -t 5 # f »SiS A'ife-c hix, r**7r* 



5 

MSBMfcB09x.tf 7^/1*7 r *SHb* > ^/ujarojEjRBB'i: 

[00 12] *fc, *«WHJ:Sr*/U7T^4fcH»fc 
r *£HBMUSHH £ tf 7 * ao> 7 * IMS * v * A4R©^ 
5'>ft< t fc»*«:£tr* -f^fitt*t5mA/c 

m 2 ^i^ja^fe^x^^wtoaic j: 0X7^^7 

^tt««rlt»Ufc«li-e7*/i/7 7^ttft#^*^*MB 

^«4 3o < c«T-efi : 5rt^"C#5fe^-c*>o, rft 
fcioTflitfTJBtttt* E«*^*3*t*W«JBt 

tftS. 

[ooi4] *«W^J:*#ll3t*ife»w*5V^-c, *orit 
Kxa t RHefcgtea £ «rB-Ra?*»-eff 3 r t 

IB tfcSfc rJite-fcoT, 36E^ffi»ik, ft 5 

3Rtt(Ortl±*rBIS-t*st?#5 B 
[0 0 15] 

[«molHfe^ttj *»WIJ:J: 67*^7 r^AHK 

W7^7r^ &K*flaJMfl x. tf 7 ^ 7 7 * IM k * 
y*/uRo§M£xau:*o"t, 0lK*<D7n-BIS:* 30 

7*/V7 7^Kft#v*/u«)ricR«rfT5. toft, 
>*Ut>*77^# ^K* i:±8*i<i:t)»*0 IS * £ 
^tf> ^ty'8«»5mA/cm 2 KiOjCS**^ 

J:oTW7 7 Lfc««-e«*75 X^ 

»a*fTor7*/^7 7 v^/^K^KHefc® 

[0 0 16] 7^^7 7^^t4WS, t»jttf7*/l'7 

7*sfc*>*>^*Rxai±, Jiawa**^?^ 

ts:tm, r»ri«ui©^7x-7aAti4 ow 
jkj:2 ooweiTti-So toRnac»««xa 

(7)7^7 X-rtB/ltt, 5 0 0WJ£Ak2 0 0 OWI^Tit 
[0 0 17] £fc, 7*^7 7**JWBMfcB5a>Httti- 
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e 

fft\ 7^/W7 7^^M^b)iSOW:^]X.tf 1 5 nm 
[0 0 18] hiliLfc7^/i-7 7^M4^b^s 

xat, BHiasfeaxattt, Bi2i:WD-iat 
6 Q 4^; jiiELfc7*/u7 7^4fcH«ftiiaodciRxa 

'0 [0 0 19] *fc, «Wia5«MWSi§Jft 
f±, KSfWfe&JSS:* 7^7 7*&HSMfcRKJ:o-C 

[0 0 2 0] Sir:, *8W^.fc5*»#»EoS!ifi*ife 
tt, 7*^7 7^AJBK<tM*A*1"* i » t »*Sfiiao» 
JfcfrjfeJ-fcoT, t07 ; e^7 7^^JS®lftRSr±^t 

20 [0 0 2 1 ] *«W»Jt#»o*«H-fflv^6sa* 
KT^X^y-^fcffi^fcX^X^&SSSBt LT<7>^ 
y a Vj£X7X^8iJI3££U £> 1*13<7)«&#$I1£:# 
BaLTttW1-So :^RHt 3^«E"X7X-e3g 

ttr r. c^s« 5 srBf»©atf icj»*"*-5 1 -9 &m*t & 

ErtBHKB (H***) I^J:oTaffi«>Stffi 
[0 0 2 2] 7 P 7 X-r 55488 2 tt. s<;ui?v - 3 

tc— y 3>7>7 L ^9^@dE$H, r^y^vryr 

■^9ir, SSH« (RF) «f3»10^e>13. 56MH 

[0023] ^t-arofiftcftni^^^i 
2 At^«J=»^^i 2 B t^lel^ixSo m^3^/u 

o ^-ewtiDcasi sA^ctt/i 3Ba»e>t28i£ai 
gp^a 1 4 A^cttfi 4 BSraisrWrj&six, tntn 

- t -e^u 3 rt-e** Lfc7 p 7 x-v^r— y 3 v& 
^iicfcor^l^W-ft*^, R^S4<Dfii]ifiir^E 

ia^l#^»MtM5(Oifi{?X^7 P 7Xv^ 
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T 8 

[0 0 2 4] bM^ttzfyX-vfommFli £fr 5 iir^g^iKLffcBSrfr?. 5 Ic-fS r. t 

*«wtt-*ticp85gsnatwctt<cv\ C35io [0030] -rfc*>^ ^ sBioxts»at-*5»t5rt 

Jc, ^f^^fc^fti: Ufcffl«T*©J*BS«JlT.flA*4 7*. *»7 1, 7 2, 7 3lt *;ftW-t©tt**lffl 

^«A«7^E>»8U ro!>BMk{t*^*r.4-:*i:U R [0 0 3 1 ] ft, B»J4, W5, H 7 ic&ttS y -^Stffi 

F^9-$: 5 0 0 W- 2 0 0 OWit^^U JO flStftte, H 8 |oT<-f 4; 9 Ep;ttri2EES:±lf Ttrofc 

7X^#HS**r*.ricU ro^lS^T-C, jfe!c*BSLfc (Pool Frenkel) iilitt««K»tT U4 5& 

»Lfc**-CBMfc»li-5. ^4 ^ffi^n [00 3 2] M 7 l^i-«S««f*(i Afttf, 

'*2*U i-4t>*>RF^7— 2 0 OWJ^Tti"^ 5 n m«±0BM0>JGjURS:tT 5»£i-tt. ttifiLfcBll 

2 0 0W«r±H6t*BW , K:WBIIil*«*U £ 5 tv^ 1 ? ISUflFSSSrtf fcare*>5. 

*47^7r^lSMl5U s t<, £fc40W*?2TC [0 0 3 3 ] 0iJx.tf, 15nm^h^KfT50: 

li^Ufcy^X^a^^biX-f. SStfcrtJB^-C (4, 1 5 nm*?iB^ffiat/ffi{bfea*«E«f&»9iS-f 

*ftt^i#*B3*lfc. "Tftt)^, ^JKIS07 P 7X rfc#»*«rC*>6. 3 0nm<DJ*BI«:fr5» 

-^'«8;^44 0W£t_k2 0 0W8lTi:l£t5o £i-l4, l 0 n mroSBiSftMS: 3 t>f 0 S 

[0 0 2 6] 0*14*4, *©RF«^©*ltfc»"rS#!J U UT 3 0 n m<0!&WS:ft5o :^<t5W5 

-^ffi«E«*SrjBSLfclS**^'rt<7)-C, ciftUiiti rt(c4oT. R»IHtt»*J: +»fc«Ht*»« t©-C* 
tf, 2 0 OW-4 0WT?y-^^i«lt«S^ffi:V^K^ 

SitmsriWSo [0 0 3 4] ±»Lfc3fc*»ffl"CI4 % ^<DJ&K£II£'H& 

[0 0 2 71 *fc, H5I4, SMfc^n-fe^, i-ftfc^BI 30 W^mit^Mt ZZtlZtlgteZ 1 ?* y*-T*ff5 - t 

Hakf?»«^*3ltSRFai:^S:«fc**fc»^«)*y- t>'«TfB"C*>sa^ JK£5ftw<H:»U 

afi|:8lt6„ rftttRSrWSK t>L<tt»#ttfclS i«£«i:45:i^E), ^a^N^l«?Ji4Dt 

<t7 p o1r^^J:5KITtt»^ffii-fctt5RF'42/Jl4, 5 [0 0 3 5] 3<7)X-Ms^f§) r ^SiBSflBfcfc^T 

0 0WWh2 0 0 0WWTt-jl^-r5 o l2(D7n-^lf:J:9l:, m-<05Lfc'&&ft 

.[0 0 2 8] ft, :o«tt«:*Pt, *©j*BXS -CriWiHifcaMbliJ: 5KEt*S«ai: SritttLT^lfi 

^^Wi5H&?r^axfi^*$ns^a^R(4, hi&L 40 r co 4 o 1z%m&m*. ^!)=»^7X^ 

4tf5S2 0D?-*:"<-2 1*540*2 2i«aitb*lfc«* [0 0 3 6] -Tftfr^ «x.tfttfiai-*3lt6 J: 5 !C *> 

*#U KHSo*y h23CJ:ot, y M> *y KSrfflV^fcf-ffl'-IKffiW^X^CVDaSn 

**w<-2 1 t?B202 2-e*mf*irtBi»«tBin KfflttftBitisitf^n-fe^triffgs-rsrtrtwa 

[0 0 2 9] Ct3 20»/fi rwX.fii»115!-*5^T [ 0 0 3 7 ] Ufttol-tt, N 9 IC7n-W«r/f*-r J: 5 

[Mh ft^K^afs^^n^nKtti&s^ifbaa 50 raMSiMts^, &JcEi:fi^rfg, i*gs^©*m^pih 



(6) 
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10 



{bM&7 Lfc&pgT\ Htoi-t-S&BM* i 5 nm^ST* 
[00 3 8] ^ !Wi:t-5RW s 15nmK±©S 

«xe**^s»»te>ix, KKuutxa* »-j*r#h«# 

afc«fctfRH&**yixaf±, 4 3 0t;«T<Bffl«-?fT 
ifiSfiSSEfcfcfii, »K*B^«t-5*KEfl?^BH*&SixS 



R FflMj 



R Fl^j 



[0 0 4 3] ^UT, **Wi-«tfi*/jl35-fO»5§*ft 

[0 0 4 4] X&mizt&lffifrmnnW&Xfc 
id* J: fir r *&iMMfcHw»Sfi#ifc 

La^iiffl-tfit>^-t?fcfin 

[0 0 4 5] WiOli, *«W«raffl-rfiWx.tf*W* 
fliHWtt»Pi^*5«t 5 i f-i LT*>M I Mftttifi 

M*«r«rt-rfi *w*is«5 o, s i -mmm 



[0 0 4 0] *«M^--35t£«l-*5«tfiT*^7r^4: 
UB^R0JftRftft&« *©f*oRn*TO«©EMb» 

ARfttt : 

^y^xh^^y^/i/^)£ l. 7mTorr 

•«&EE 4. 2mTo r r 

RFi)j 10 0W 

?ES 300t 

mtm* : 

»*4>£E 8mTo r r 

RFfltA 1 5 0 0W 

Wl& 3 00t 

[0041] ^lt, ^mm^m^^^xntzr^^y 

7*&aiMfcR©tt«tt1*tttt* 0 5, B8(^M 
»*tot^tJ:5l^ i)-^lffilj5 s ixi0" 8 [A 
/cm 2 ] a*KTt?*«wt^a*U\ r©J:5 4 



0. 1 5 — 4. 3mT o r r 
0. 7 — 8. 6mT o r r 

4 0— 2 0 0W 
100-430t 

5 — 1 5mTo r r 
5 0 0-2 0 0 0W 

i 00-4 3 ox: 

<D-$tffi<D^ #|BllS3R?in^RnMiRHMbRv^t>4>fi loc 

OS (Local Oxidationof Silicon) l^«t fi^Btlft&JH 5 

itiW&Zti* z<o±.\a*s Wxtfs i o 2 fcifiJHB 

[00 4 6] rwBrfll6»|! 5 2 XH, M I MS/A*^ 

fc«f*1-fiTJB««SJ5 3tfSffM£*u rcoXic, 
Wfc <fc fi r*/U7 r *&KSMfcRfc «fc fi BtfBfHftWH 5 

fi£|5<&M, J:MBfi«H5 5^M*n5. rcoj;? 
(c it, 5 3 t , iJH&MSfflH 5 5 fc 

rtSilfi. 

[0 0 4 7] ^ It % £tM#J(C, S i 0 2 &0>ttHM 5 

#-tfir*i5§ f-, -*-4to%TM4fcM'iii*SM 5 4& £tF KM 
*£MMBM5 5 hi::* hi§^L5 8*5«ttK5 9£ 



(T) 

11 

LT«fflt$ttSo ^tib. WmiS Ste£U5 

[0048] r^ii^urausufcSFfA*^ 

[0 0 4 9] 

Kf bR , fi»J x tf T 7 7 * ® f t * v * ^R «: *Ti" 6 * 

fit*?-, *5«tt5^#«E©#»JS*»^<tntf. 1-^ 

[00 5 0] Lfc#oT\ *t|5Hl^e**^K* 9, 

WN, T i N««rTJB«ffi, B»»Wflv*6r. 20 

WB©»J** s »TffiiftSwi* 3IK±SfiLfc««, 

ft S: r i K £ oTKilftSri] 5 r i #-C# 

[00 5 1 ] *fc, rtRXSi, RJtefcStefflXSi* 
|S]-RjcS««^ J:oTKt5: i *-c* 6 r. i ic ± 

«{kSrH5 r. i 6 4 if X«W^# < *0*]JSt*r t fc 

[Hi] *»WiBS*te«)»WKflti-5r*/U7 7^lfc 
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[1*3 6] ft^^K^^^-^J^aP&fi?fiScl*]T^^o 
[B7] **W^gttMi-fiti-5S{k«FB8«rSftS-fr^i 

ms] y-?wm&<»fem<om\\z&i-%mmR 

[i9] *^K3g*fetc*3^sr^77^^k^>' 

[hio] xmrnmrnxmct^xftzmkim+zfi-r 
[mil] tt^jfeo^a-H-efcSo 

[11 2] ^W^v;ufft^-CVD|E« 

[^13] V£&%fe<07n*-mXk>Z> 0 

l - • • -77XTtm&f3L, 2 ■ ■ • -?7X-*ft£M, 
3 . . . 4 • • • 5 • ■ • 8 

ffi, 6 • • - IH?:/^ 7 ■ • • #-X*?AP, 8 • • • 

#^p. 9 ■ • ■ ^yryft, io - i3J§j$ 
*{f«, li-- -^yt-^i^m i2A- 

• -rtfl!j3-</K 12B- • •*MB="f/K 13 A, 1 
3 B • • ■ DCll, 1 4 A, 1 4 B • • * ffiSlfWIS* 

& s 1 5 • • • m»&±^&> 20, 1 0 0 • ■ • mm 

2 1 ■ • • m 1 Wfir^-, 2 2- • «I2 
<D*?~-Y — > 2 3, 1 0 3 ■ • • «K£d#S' K 2 
4, 102- • - B-KPy?l lOla-lOld 
. . . 50" • ¥»fl£S«, 51'" 

#«ffi&f5> 5 2 ■ ■ • nmfettJH* 5 3 * ' ' 

amffie, 5 4-— sfm»^i5> 5 5 • • • ±«4s 

S^ri> 5 6- ■ -MI MmiiW*. 57- • • «Uk 

5 8- • ■ 3 * 5 9 ■ ■ • 

m. 6 0 • • • ftssR 



(8) 



ft]® 2 0 0 3-2 8 



[Ml 1 



M 2 ] 



PL 

15nm&± 

Lr 



mm 



an 



I 



nwnywu 



10 




11 


\ 




\ 
















13B 



12A ft*a<f*' 
12B ftOPfMu- - — A 



7 A^iAO 



1 5 mwtsizm 
1 ??X7WMm 



8 »fta 



(9) 



ftli'J 2003-282722 






(10) 



SSliU 2003-282722 



IH9] 



an 



1 



I 



[Ml 2] 
101 b 1 0lo 9Hr>/<- 



101o — 




100 



10SO-KD99S 



* 



II 0] 



58=>*>7han. 



60 56 




59 

55 ±m±m*mm 



54 mttwui 

53T»*J»*«* 
52 JUVfetM 



(11) m,l2 0 0 3-2 8 2 7 2 2 



[Ml 3] 
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(72)*W# U8t 

*M*B*fflK*/NS55 3 TBl9#2-g- 



F* — -M&#) 5F038 AC02 AC05 AC16 AC18 CD18 
EZ11 EZ17 EZ20 
5F058 BA11 BC03 BC20 BF07 BF27 
BF29 BF39 BF80 BH01 BH03 
BH16 



